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Abstract 
Liver diseases are one of the major health problems worldwide and often difficult to treat. Hypoxia condition is one of its 
pathogenesis. This study was aimed to prove the hepatoprotective effects of the combination of Acalypha indica (AI) and 
Centella asiatica (CA) against hypoxia. Seven groups of Spraque-Dawley rats are used as follows: negative control without 
hypoxic condition, six other groups were put in hypoxic chamber and treated with water, AI, CA, two groups of AI-CA 
combination, and vitamin C, respectively. After 7 d of treatment, Malondialdehyde (MDA) levels were measured in plasma and 
liver. One of the AI-CA combination groups showed significant protective effect against hypoxia in liver (p < 0.001) but not in 
plasma. 
 
© 2015 A. Dwijayanti, A. Frethernety, N.S. Hardiany, E.H. Purwaningsih. Published by Elsevier B.V. 
Peer-review under responsibility of the Scientific Committee of HK-ICONS 2014.  
Keywords: Acalypha indica; Centella asiatica; hypoxia; MDA 
 
 
 
 
 
 
* Corresponding author. Tel.: +62 812 9533 9448 
E-mail address: adistimiltiades@gmail.com 
 
© 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the Scientifi c Committee of HK-ICONS 2014 
12   Adisti Dwijayanti et al. /  Procedia Chemistry  14 ( 2015 )  11 – 14 
 
 
 
 
 
 
 
 
 
 
1.Introduction 
Liver diseases are one of the major health problems worldwide. Treatments for these diseases are often 
complicated and expensive1. Alternative therapies from medicinal plants are consistently investigated for better 
outcome. The pathogenesis of hepatitis, hepatocellular carcinoma, alcohol-mediated liver diseases, etc., involves 
hypoxic condition2.  Acalypha indica (AI) and Centella asiatica (CA), each, has been proved to have an antioxidant 
effect and may protect many organs from hypoxic condition especially liver3-5. This study was aimed to prove 
hepatoprotective effects of the combination of AI and CA against hypoxia through inhibition of lipid peroxidation by 
measuring malondialdehyde (MDA) levels in plasma and liver. MDA is an end product of lipid peroxidation. Lipid 
peroxidation was caused by reactive oxygen species, which were induced to hypoxia6. 
 
2.Materials and methods 
2.1.Materials 
The leaves of Acalypha indica (AI) were collected from Depok, West Java, and have been taxonomically verified 
at Indonesian Institute of Life Sciences – LIPI, Bogor. Centella asiatica (CA) plants were obtained from Center of 
Spices and Medicinal Crops - Balittro, Bogor. Following collection, both plants were dried and made into a coarse 
powder by grinding. The coarse powder was then extracted with methanol 70 % followed by evaporation to get the 
semisolid extract. The water percentage (% W/W) of AI and CA were 45 % and 27,7 %, respectively. Extraction of 
these two plants was done at the Department of Medical Pharmacy, Faculty of Medicine, Universitas Indonesia 
(FMUI). Sprague Dawley rats used for this research were obtained from Indonesia National Food and Drug Agency, 
Jakarta. Chemicals and Reagents used for plant extraction and for Malondialdehyde (MDA) measurement were 
obtained from Bolang Inc., Jakarta. 
2.2.Methods 
Thirty-five Sprague Dawley rats were divided into seven groups. Group (N) as the negative control was not kept 
inside an hypoxic chamber. The other six groups were kept in hypoxia chamber at a concentration of O2 10 % and 
N2 90 % for a week. After that, they were treated under normal atmosphere as follows: Group A with water; Group 
B with the combination of AI (200 mg · kg–1  BW) and CA (150 mg · kg–1  BW); Group C with the combination of 
AI (250 mg · kg–1  BW) and CA (100 mg · kg–1  BW); Group D with AI (250 mg · kg–1  BW); Group E with CA 
(150 mg · kg–1  BW), and Group F with vitamin C (100 mg · kg–1  BW). Firstly, the extracts, each or combination, 
were dissolved in distilled water to get 1.5 mL per dose for each rat. All of the treatments were administered orally, 
once daily, everyday, for 7 d.  These were done at the Department of Biochemistry and Biomolecular, FMUI. 
After 7 d of treatment, the blood and the liver were taken to measure the MDA levels using thiobarbituric acid 
(TBA) method6 at the  Department of Pharmacology and Therapy, FMUI. Firstly, liver homogenates were made by 
mixing 100 mg of homogenized liver tissue in 0.1 M phosphate buffer saline (PBS) pH 7.4. Then 200 μL 
homogenate was diluted ten times and trichloroacetic acid (TCA) 10 % were added. The next step was adding TBA 
Nomenclature 
 
AI Acalypha indica 
CA Centella asiatica 
MDA Malondialdehyde 
BW body weight 
d             day 
min minute 
rpm        revolutions per minute, 1 hertz is equal to 60 rpm.   
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0.67 % and heating the samples at the temperature of 100 ºC for 10 min. The samples were cooled to room 
temperature and centrifuged at 3 000 rpm for 10 min. The supernatant was taken to measure the absorbance at a 
wavelength of 530 nm compared to the absorption of the MDA standard at concentrations of 0 ; 0.075 μM; 0.15 
μM; 0.3 μM; 0.6 μM and 1.2 μM. The MDA determination was performed in duplo. MDA is expressed in nmol · 
mL–1 plasma and nmol · mg–1  liver tissue. 
 
3.Results and discussion 
The MDA levels among the groups in plasma (p < 0.001) and liver (p = 0.001) were significantly different 
(Figure 1). In plasma, Group B, C, and D have lower MDA levels than A, but they are not significantly different (p 
> 0.05). In the liver, Group B has the lowest MDA levels and it is significantly different from Group A (*p < 0.001) 
and N (**p = 0.006). Group D has significantly lower MDA levels than A (p = 0.039) but it is not significantly 
lower than N. There is no correlation between MDA levels in plasma and in liver (p > 0.05). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. MDA levels (Mean ± SE) 
 
MDA in hypoxic group A has the highest level in liver. According to a previous study6, the increasing MDA 
level in liver tissue can happen since day-1 of hypoxia and it was retained for 7 days as a result of increased ROS 
formation in mitochondria. Groups treated with either AI or CA alone did not have significant results compared to 
the groups treated with the combination of AI and CA. It may be thought that both plants have synergistic 
mechanism protecting the liver from lipid peroxidation. Lower AI and higher CA, as in-group B seems better than 
higher AI and lower CA in decreasing the MDA level. Despite the MDA results in the liver, the MDA levels in 
blood may not be affected by all of the treatments because of many possible protection mechanisms against reactive 
oxygen species other than inhibiting lipid peroxidation.  
Acalypha indica (AI) contains sigmasterol, β-sitosterol that may have anti hepatotoxic action3. Related study 
showed that methanol extracts of AI protect the liver from thioacetamide toxicity3. The hepatoprotective activity of 
the ethanol extracts may be due to their ability to affect cytochrome P450 mediated functions or stabilisation of 
endoplasmic reticulum resulting in hepatic regeneration. Other compounds such as flavonoid also may contribute to 
its antioxidant activity3. 
Centella asiatica (CA) contains various biochemical compounds such as alkaloids, saponin, glycosides, phenol, 
triterpenoids, flavonoids, etc. The last three compounds have remarkable antioxidant activities4.  Previous study on 
high-fat-fed hamster model showed that CA has antioxidant and hypolipidemic properties5. MDA levels in the liver 
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were decreased while SOD was increased. The aspartate aminotransferase (AST) and alanine aminotransferase 
(ALT) levels were also reduced and in histopathological examination, the hepatic sinusoids improved. CA have also 
had triterpenes, such as asiaticoside, madecassoside, asiatic acid, and madecassic acid may contribute to this 
hepatoprotective effect5.  
Vitamin C in the liver did not decrease the MDA level. Previous study in methotrexate-induced hepatotoxicity in 
rats also showed that vitamin C did not decrease the MDA level significantly7. Vitamin C was more involved in 
increasing plasma glutathione (GSH) as its mechanism to protect liver toxicity against ethanol-induced oxidative 
stress8.  
4. Conclusion 
Group B (AI 200 mg · kg–1 BW + CA 150 mg · kg–1 BW) has protective effect in the rat's liver against hypoxia 
through lipid peroxidation mechanism. Their effect showed significant difference compared to the hypoxic group. 
Further studies are needed to search for another mechanism that may involve in hepatoprotection activity of AI and 
its combination with CA.  
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